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Currertly there is much interest in competency based teacher education

.but empirical studies in thii area, particularly in secondary school math-
.

. - .

ematics/science tdacher education, are.laCking. However, there (save been

some team efforts in teacher education--e.gp, the work of Cooney et. al.
.

based on the theoties of Hendersqn. There have also been implications for

,instruction irr fh'gl Irks of Gagne, Ausubel, Piaget,andBruner.' karioue A
I

national and regional groups .(e.g., NCTM, AASTEC) have developed :guidelines

for identifying teachercompetencies but, as yet, instruments tied closely

to theoretical models and si.gmitted to the test of data analysis'do not

appear in the literature. ;Since a growing number of states are mandating

CBE, it ir important to conduct relevant.research which ties together

an identified theoretical bails tor the approach ,and resulting da'f.'

The results of such studies should provide a basis for the development of

future teacher education programs which will be both practical and'general-
.

izable.

The s2mdy reported hare,is baled on the Albetly Mathematics Sciemce

Taching (AFT) program. The program, the systems analysis model owhich

sit is based, and the evaluative instrument of teaching competencies were

developed !-7 researchers Farmer and Farrell: in an effort designed to meet
r.)

t" the need deAcribed above) The statistical design and analysis of the dataet,

Q were the majorsponsibility
of researcher Clarice
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Purposes:
.

4m The.two primary purposes of the total research e'ffort

relevant to this paper are.:
.

.
,

1) to as'certain'the inter-rela'tionships aitong the separate /
competencies comprising the -total instrument, and

2) to test empirically the theOreticallines of correspond-
` ence between the model and the competencies on the

41,

:

instrument. mis

N

Conceptual Framework:

The systems analysis model depicted below is based on prior

experiences in supervising.500+ student teacher, the growing body

of research evidence by cognitive psychologists such as Ausubel

and Gagne and the developMental psychology of Piiget. This

simplified model forMs the conceptual,famework for the Albany

Jathematics ScienCe Teaching Program (AMST), which Farmer and

. Farrell desighed and have continued to co-direct since its

impLementaeion in the spring Of 1973.

.P

L

Nature of Content'tobe

Learned

Intellectual Developmqnt
:

OfStudents

A How Humans Learn Various- .

N' Categories of Codtent J

N

I

N

G

Instructional Strategy

Design

Objectives 'Specified

Elicited
Used to '

Feedback Resulting from

Modify
Implementation of Plan

1
1

PLEM'ENTA T I 0,N

3
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?poxes 1, and 5 represent14;odels with the overall systems

analysis model.. The mode" for the Mature of ontent (mathematics was

derived from the work of nat 1 curriculum coups .plus. Max Bell's work

on the structure and processes of m4hematics.rtThe research of Piaget
OP

forms the basis for the b2x dealinPL4ith
intellectual development. 'Gagne's'r

s .

hierarChies of tyes of human learni0 and the conditionsidlichbring each
5.. .

about are coupled with Ausubelts wobiq:on advance organizers and meaningful
I /'erbal learning as the basis for box #4. .These in turn find application, as.

.

-,/ dins .Piketls work, in the teaching strategies.desialed to proMote the,,
.

.

. . . .
..

ecquisW.:Oniof. Specific categories Of learning tasks (i.e concept vs.. .

.rile earning, etc.). The taxonorifes of Bloom, Krathwohl and'Harlourare J
. .- .. .

.
.

included:in,the,specifiCation of obje7ctives'in all three domains. Finally,
. 4 %

.feedback giving and getting among components. plays a central role in the'

model.
. .

.

A...

. .

From the model arwiriferied most of the seventy-four'egompeteilcies and

the approach to assessment and criterion described in'this paper. IA small

number of competeicies
especially those in the MechNnics of, instrretion----.

category were added on the advice of future employers of teachers.) There.

/ ....

t-.are also logical interconnections among the seventr-f)6ur competencies,ind
. 1

- .overlapping lines of correspondence from the modelto the competencies..

.

Data Collection:
.

1'
Data. Uere gathered over a period Of five semesters from sprirg 1973

-through spring 1975 on the classroom
performazice of 122 enrollees, of

which 100 successfully completed the program. .Each student teacher was

observed by either Farrell or Farmer a minimmnldf etight-451Libute teaching

' .

S.

periods during the ten'Weeks. of student teachihg. A similar number and

-3-
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kirip of written observation were algo compiled by

cooneratino teadber.to whom,PaCh studeht was assigned.

S ummative evaluation based on thn data 'resulted in an assess-

menu* of one-of three kinds: below criterion,-meets criterion,

ox exceeds criterion. (Exceeds criterion was.achieved by a

very small sample of students.) -"Crdterion was .defined aS1

,

the performance of the competency effectively and over at least

the final two-three weeks of student teachihg. In qrder to -
maximize inter-obServor reliability in data-gathering, ,the above

researchers frequently observed the same class session;

privately recorded relevant data, and then cross- checked the

written record. Likewise, 'these observois regularly read data)

collected by each other and discussed the kind of inferknCes

to by drawn as related to the AMST instrument.

After an,n of 100 had successfully completed the program,.
-

t1;illatiqns of the studtnts( perforhiance on each item were

.cok
e

piled. Kordata were.compiled.for -tale 22 unsuccessful
.

students since they withdrew prior to'the final weeks of stutlent
. ,

1'teaCbing.

/ .

lata Analysis:

To ascertain the easiest and the most difficult competencies

fox students to attain, the list of 74, behaviors was examined'
, . ('for extreme scores. Listg'Were made of the nine behaviors

attatned.by.98% or more math-science student teachers (easiest)

/and the ntne.behaviors attained by 50% or less student teachers

A



, (
'(hardest). These lists are reported in Tables 1 and 2. In

' general, the easiest behaviors to attfin do not involve
;

-

, .

Tables'l and 2 about-here'

direct pupil-teacher interaction., although tome of the easy

behaviors are related to lesson planning (i.e., us ing more
,

than one -mode during each instructional per/od; providing a

skillsmodel for correct performance of skills to be learned). The

hardest behaviors toAttain in almost every cad relate to. the
. .

. .

interactions of teacher and pupils. .For example, More thgn

half of the student-teachers in this study did not dembnstrate

criterion-lev 1 performance an competencies *elated to initia'ing

and'sustainthg class discussions, making produc i've usetotf,. .

,.
.'- .

.

4student guetions fnd answe4s, or:relating present instruction
. ._ ,

e

to.future lessons.(
In order to see the degree to whibh subcess or failure with y

one difficult'item was related to performance on other difficult-.

items, correlations were examined for the nine items reported*

in Table 2. The correlations coefficients -for items listed')

in'Table 2 are reportedin,Table 3. As can beseen, a relatively

small but significant relationship exists among-most of the

'Table 3 about here

ratings of the nine most difficult behaviors. As /night be

expected, a tendency exist for the students who attain one of'

these nine behaviors to attain others of the other eight most ,

-5_



.1 A

difficult behaviors.4 However, the inter-relationshilA of

these behaviors, although above chance, are not extremely'

. great. Apparently attainment of one behavior is relatively

independent of attainment of other behaviors in this cluster.

Some of the seventy four behaviors studied were not exactly

i
the samAor mathand sckdhce student teachers. For example,

one set'of ehaviors concerned clarification ofithe processes

.

and ideas of mathematics while a simile set of behaviors dealt

1.71th the processes and ideas, of science. Not of the math

-and
, science behaviors were parallel but not identical. IIn.

c orrelational analysis t e.se parallel items were combined.
i

Ho,viever, a principle comp ents:factor analysi. was-perf6rmed '.

ft
1

onlY on the 59 teaching be vidrs which were listed as exactly .

the same for math and science teachers. Considered in this .

paper are the first seven factors which emerged from the analysis..
1

These factors 'all have e.iden vales of more than.2 and together

they account for .4'96 of 'the total variance.

- Seven teaching behaviors emergein Factor 1. :Thege,

behaviors, along with their factor loadings, are reported in
\

Table 4. In general, 'these behaviors all seem to reflect

Table 4 about pere

classroom alertness. All of the behaviors in Factor 1 involve

direct pupil-teacherlinter-action through such behaviors as

maintaining eye contact, demonstrating enthusiasm, and generating,

enthusiasm. It is'irtteresting't8 note that these behaviorsare

-6-



also clustered with the abiliity to control disruptive Student

behavior.
.

Four of the five behaviors in Factor 2, reported in Table,-5

f4. ..
.

i Table 5 about here

1

A
concern the preparation or use of materials by students or by

the teacher. The fifth item in/the cluster. concerns provisions

for the "here and now" interets of individual students. Student
:

teachers who provide materials are generally seen as also

providing for 'individual j.i-iteredtS.
. .

Only three behviors emerged in Factor 3. They are reported

\

in Table 6. On the surfaCe, thesp three behaviors donot seem
, "a. -----

closely relpted. Onb behavior concerns use of item analysis

I,able 6 about here

techniques in testing;\ the sec ond, a knowledge of contemporary,

curriculum approaches and the third, the design',pf individualized
. . ` ) , .

instructional materials. \Fickweve none of these involvr a

direct pupil-teacherinter-actio . -

ere

The six behaviors in Fact .r 4 seem clearly related. They
-:411

are reported in Table 7. Thbs behaviois generAP71r relate to

Table 7 about here

what the staent.teachpr.does in tie processes of ,verbal give-

and-take with students. Student teach9ks who involve many

-7 -.
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students are aware of individual 4iffIrences. Those who
.

collect feedback are also :oneS\vho sequence meaningfully and

alter their planned sequence when necessary. Student teachers

who fail to display one of these behaviors are likely to have

difficulty with others in the set.

general, the behaviors which are included in Factor 5,
.

(We Tabl4 8) seem to ispolve careful, planning. Included in

Table 8 about here

1 the five behaviors in this factor are the Vevelopment of

differentiated assignmedts, the design of assignments which
A .

lead'to.discovery of Concepts, rules, or skills', presentations

which capture student attention,fand lessons that 4ve the

obiective of positive 4ttitud'inal change. The one behavioY

that does not seem to directly relate to planning Concerns the

use of positive teChniquet to control student behavior.
..

Behaviors in Factor 6, reported in Table 9, seem to

Table 9 about-heie

reflect a certainintellectual quality onthe part of the

student teacher coupled with an ability to pace instruction.
V

The five behaviors in this factorinclude asking tholight-

provoking quest!ons, including Objectives toiget higher leVel

intellectual skills and making immediate u'se of feedback..

-8-
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Also in the factor are items related to student attention 0

I

And classromfatmosphere.

Behaviors that had positive loadindg'G,Factor 7, idported

in Table 10, usually had e theme Of variety and of a concern

Table 10 about,here

S./
for individual differences. ,Buch:pehaviors.as using variety

in grouping, 4n, remedial procedurs, and ini.materials were in.4

this.clustee.. Also in 'Factor 7.1.4es one behavior with' a 4

negative attor loading. Apparently', student teachers who were

o's15Ccessful in attaining behaviArs.related tOvarktitx:tended
, ;

to be unsuccessful in relating present instruction to previous

learning. -1 .2

' .

i ,

.
. The factor analysis which.has:beenldescribe0 provides)an,

,.

. .
.

. ,
.empirical.look at the relationships of 59 of the teaching . . ...

(

. .

; r
1behaviors that were assessed. Each of the factbrs includes items'

.
.. .

itljat had factor loadingp of'.30 or more. The specifi'd behayiord,

.. ,

*

; .
,

: that were assessed for each student teacher were based on ihdl."
I 4 r

concepiual model earlier described. This cOnceptualModel

includes six inter-related cells which were labelled (1) Nature
7

of ,Content, to lqe Learned; (2). Intellectual Developthent Of

Studentti. (3) Objectives Speci.lied04) How Humans 1.ern-Varibus

Categoriet of Content; (5) Instructional Strategy Designr.and I.'
. .

(6) Feedback Resulting from Implementation of Plans. One of

the objectives'of this study was the examination of the

4

1

10

I
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le

relationship of the factor analytic structure to, the conceptual

model.

40, A number of the spedific'behaviorS.to be, assessed were

classified by Farrell and Farmer into one or another of the

.- components of the model. As previously-mentioned, behaviors
V'

related to thelpature of the content to be learned'Were not

the same for,path and science teachers, so these behaviors were

eliminated from'the factor analysis.

Some behavjor4\were,placed.in more than one.of the
4

'compartments of the model. In Table 11. :should be presented the inter-
1

Table H. about here

relationships of%behaviOrsclassified lOgically with.the place-.

meat of
.

behaviors,
\

in the factor structure. As
.

can be seen,
, ,

25 behaviors were defined as ,loically, part the category of

feedbackresulting from implementation of plans, 19 to instructional

s4strategy de and 11, 5, and 4 behaviors to the Other
. ,

categories*
..

Of the logical =Wel., (Recall tpat a behavior may
. ,

be placed in more than one category.) Reading gown the tabl .]

Factor 1 behaviors appeared nine, in one or another of the

logial categorieS. Six of the seven behavior in FaFtgr 1

Were placed logicatlly in the feedback category. This cate
KYM,

as logically considered had' twenty: -five behaviors. Thbs 1

. .

. Factor 1 behaviors'aie clearly part of feedback, but not all
11#

f 6

of -feedback asblogically defined. Factor.2 behaviors seem
r ,

$
48

0./
i

-

s'N

-10-v
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1

to split between tht intellectual"developmen Andinstruerional_

strategy categories. Behaviors in Factors 3 through 7 seem
/

to bewidely'spread overthe,logical categories: Also 28
,#

of the behaviors assigriei to logical categories do slot appear'

in any of-the first seven-factoYs.

These results ireto be expeoted. for,s number of reasons..

For example, as can be-seen in Table I, some behaviors were

attained by all or nearly, all the student teachers in the study.

The behaviors.may be logically etsential'to succesful teaching", ,

but they will'not .predictany of, the variance between teachers.

Some behaviats, were judged important forteaching and included
, -

, , .

in the assessment but, riot related to the logical model. These
. . .

behaviors might emerge in the factor analysis-but they could not

interface with the model-.

Ideally, the logical model and the factor an*lysts should
.

go together to help us understand teaching behavior

By specifying'behaviors and categories of behaviors we tan

direct the attention of students to just what they are expedted
.

to leant By analyzing thes'e behaviors. that 4igferentiate
-

, .

,

'student success we.should be able to devise means to help more
\ .

',
studentlto.be,able toattain criterion behavior. %1

.ConclulWps:
.

Results such as those resehr in,this.paper must always
...

. .

be assessed from the vantage point of related, but not measured,
4

elements. In partibular;"the definition of "criterionw
. .

\\,

.4 4
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.

,-
. '. .- .

.
. I)

employdd bythe researchers' 'necessitates that dafa which'
. . _

. .

.,
coulitr/be. described 1,:a continuous sc'al. is described by a

A- .

.

- . two coint;'apparently discrete, scale. In other words,-
t

.4 ..

.:. ..student teaCliwr'who has not met criterion on a competRndy
.

,

.

.

. .

may: have (1) never trtied to deirionstrate the behavior, (2)n. .

.
'tried,

.3 but'et,inappropriate times 'or in ineffective ways, .
,,.., ,

-. -

7 . . 7(I) tried and been sometimes an4 ineffective other

41

. .

times', or many .other combinations of ,behavior. For. this 'reason4
.

'\../
the results of the data ahalirsis must be interpreted with

. .
. e .

. f
. ,

some gaLlt.i011. , It is reasoerable,tp conjecture that.a study,
. .

in ,rhich data -was colleted over a twenty week or forty week'
..

.
.

..
.

period might have restated in as yet unidentified factors.

:Uowever,.the heavy-factorqoadings that exist study-,-

sugaest 'that the seven factors fdentig d:ied here you'not

likely be diyarded:in a longer teem study?"
.-.,;

'.,A second relt.4:0 element pertains :to the dual use of ,the
.... .. ,

,
- -.

.7.. r
instrument as,bothottn initrUctional'ind an evaptative tO41

.., ,/ . -7,-.. ,.
k.--2

____ , ,_

and the use .a ti4Lnedel as the central ?cgs of instruction.

$

Thus,sweinput-outputdis.parity^represnted, by the

instrument and the model. 'The data analysed in this study
.

..

is output data which.resulted from the ulti4te use of the
4 .

9.

instrument in summative evaluation. The'lbgical connections
. .

i

between the model and the competencies can be described'as
A

...

input relationihips-- puts. which are heavily related to the

'cognitive domain of $..trAction.t 'vet all factors other than
; 4

Factor 3 appear to also lean heavily on the affective domain.

9.

47

S.

41.
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4.

One of the tantalizing, but by no means, unexpected qttegions
1

to arise from this inference is that of the effect of
.- J A \

.perso6alitY of the student teacher.on the ability to meet

criterion and the related question of the natuEe of instruc-

tional tecniques.likely to make a'positive impadt in the

affective area. Some of these que.stions will Sethe subject-
.

of the next phase of 'data analysis as will be analysis Qf

the data on competencies peculiar to mathematics teaching

versus thote peculiar to science teaching,

111
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TABLE 1
.

Competencies Which Ninety Eight Per Cent
oi' More of Students Attained

Competencies measured
Below Met Exceeded

Criterion Criterion. Criterion .

\,!. Maitched test items to instrietidn
objectives

2. Constructed tests to be consistent With.
emphasis of instruction )

.. Maintained a physical environment con-
ducive to. learning (e.g., lights, heat,
yertilation)

4. Included those objectives ,designed to
effect the attainment of intellectual
skill's beyond the levels of recall and
trot? oroblemt

5. Practiced safety precautilons during
laboratory and demonstration Itrk

:-. (science only)

6, 'Used more than one mode during each
- instructional period

7. Used out-of-class time to help individual
'students

8. Demonstrated clerical efficiency with
respect to the paperwork of the teacher

-9. Provided model for correct performincit
of skills'to be learned (to enable
students to get feedback on their efforts)

0

0

0

,9 8

99

2

2t
.5

0 100 0

0 100 0

97 2

2 93. 5

96 2

2 97 1

.11

4

AA,

J
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TABLE 2 ;

Competencies Which Half or
More of Students Did Not Attain

Competencies measured
Below' Met Exceeded

Criterion -criterion Criterion

1,_ Initiated and sustained discussions 65.
among students

2. Designed assignments to lead to dis- 62
covery of concepts, rules, or skills to
be taught in subsequent class sessions

3, Provided students with experiences in
. using problem=solving strategies (math)

60:

4. Designed differentiated assignments 59
based on student interests and levels.
of previous learning

5. Developed productive ways of making 58
use of students' questions and answers

6. Distinguished between generalizations
53

obtained from data and those obtained
by deductions from assumptions (math)
Identified anthropomorphic and,teleo-
logical explanations as being,the .4antithesis of science (science'

7. Developed presentitionp which captured 53
student ittentiOn at the start of
lessons

R. Related present instruction to future 51
lessons.

9. .Asked thought-provoking and/Or (Open- 50
ended questions

35

36.

41 0

42 0

47 0

45 2

,

49 0

48

40

0

2

0

-15-
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TABLE 3

a

Correlation) Among the MosA. Difficult Criteria:-
A 1

2.1 27 47 4? 22 . 48

:'1 1.00 .24** .30**

27 1.00 .35**

4? 4 1.00

42
i .

2?

hr,

29

"21

21

:

*sienificant at . 5
**significant at .01.

MS.

k

( .

29 31 21
.

.16 .10 .19*

45** .24** .16

** .34** .25**

1.0 i07 .11

t.1.00% .34**

1.00

n, -

.19* .20* .03

.30** :05 .22*

.36** .26** .24**

.37** .16 ',33**

.
.1?* .1 :29*

.

.101t*. a .36**
.

1'00 :22* -.36ri

.- 1.0 .24*.*

100

,

.:..
'..

1

j

t .

,,-.

:. . .
...

- t a

..

-16-
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TABLE 4

rtems in Factor 1 /.5.6
(Variance explained equals -9:3* percent)

Competencieg Measured
. - .

FactOr Loading
i

Maintained eye contact with a wide. sampling:
-

of students

.

Conveyed to students' the leachers awareness
of their interests and points of vie,

. .

.
Demonstrated ability. to.work witlk sl.ngle students
or small groups while exhibiting awareness of
the general activities in the room

Generated enthusiasm fox the subject among
students . -

-

bemonstrated enthusiasm for the subject via:
verbal and/or non-Verbil behavior

. ...

k
aP'Utilized sequences of developmental questione.

: . .

Demonstrated the ability to'coritrol disruptive
student behavior

.%

.963

:945

.1 .942

933.

,924

..aga

'.670

t

t'.7)

-17-
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4

FABLE 5

Items in,Facior 2 &9,
(Vafiance,explained equals 4,44 percent)

Qompetencies Measured
S.

Factor Loading

Utilized faboratory activities (student .762
manipulatiOn' of materials)

Demonstrated initiative in locating and ,669
preparing laboratOry activities

. . _

tse4 real objects-and/or Ohysioal models in .608
demonstrations -

..e* -

!Made use of a variety of available materials .594 -,
and media

Provided for applications of subject matter
. based on the "here and now" interests of

individual students

.412



TABLE 6

!--11s in Factor 3 5.6
Olariahte,ekplained equils pqrcerrtr

'Competencies Measured -Factor'ioading

Used item analysis technique-to analyze the
test's validity, potential weakness of
instruction, and learning problems of
individual students

E0idenced a knowledge of dontempora-ri ,

Curriculum approaches and 'program"
. .

.

Designed individualized instructional
.

// materials based on varying objectives and
learning styles

-

.73-1'

.648

.575.

.19-
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TABLE 7

Items in Factor 4 I..?
(Vatiance explained equals 2.69 percent)

a

Competencies Measured. Factor Loading

, 4
Developed productive ways of making use of .676
student questidns and answeps .%

,.

Used teaching strategies coTir-:stent with:- .603
the,intellectuai maturitycf.,the students'

.Involved nearly All students,It'llerbally or .573
non-verbally, in the ongoinactivities

..
'.- . a . .

Made immediate use of feedback .to alter the 1.570 .planned sequence of activities .:

..-

,Collected feedback frequently from a broad .%491
, sampling of students

3,

Sequenced-in ways meaningful to students,
. .424'

lo

-20-

21

41.

4



re

.

TA13LE

Items in Factor 5 jLci
(V4-1.ance-xplained'equals 22796-wercent).4

a

Competencies Measuked Factor Loading

Designed
.student
learning

Used posi
control s

Included
pos.itive

Designed
of conce
in class

peveloped
attention

ifferentiated assignments based on
terests and levels of previous

ive techniques to prevent and/or
udent behavior

hose objectives designed td effect
ttitudinal changes toward the subject

ssigriments which 140 to the discovery
s, rules or skills to betaught

presentidns which captured. student.
at the start 01essons

0.

.681
I.

.586

.525

.475

-r

( .308 I

-21-
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TABLE 9,
4

Items in Factor '6 3.6
Variance explained equals-2-716- percent)

1.1'
..w

Competencies' easured fActor Loading
.

. , . .

. Arranged activitiess?) that student attention
°was maintained througtiOut the lessonsr

ProvIded a classrooM atmospherewhch
encouraged students to demonstrate regard
for the rights and property of others

.681

.. .609

'made immedi4e use of feedback to pace instruction .502

asked thought-p?ovoking and/or open-ended:. .471 :questions

ncluded those objectives designed to effect .455
the attainment of intellectual skills beyond
the:clevels of recall and stereotype problems

.,

r.
p

r
yI

-22-

a.

1 "No

\kt



. . -
.

a
...

e
010"'TABLE'105 4,-----,

. Iteml. in FaCtoe 7 3.5",
.

-(Variahce expiadned equals -2 -:94 peent)
1

.. _ t 1, .

COmpetencieS easured 'Factot Loading

'Initiated and 'sustained discussionsamongstudents

..
.708

Uhed variety of proceduressuch as 'rouping
,

,

.

.

.640within a class and assigment: of individual
.or 'srcal. group 'projects_

. .

Used
:553

ed a*variety of remedial procedures based.
.on student feedback}

,
1

i
. .

R(1.wted present instruction to previous learning -.334
'

Modified materials to medtathe special ,needs
of the student and the limitations of the
classroom

.389

0

1'

'

-23-
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a( TABLE 11

Inter-ielationships of Behaviors ClasYed Logically
and by 'Factor Analysts

'Logical Categories 1'

Intellectual Develop-
41Int of Students

.

Objectives'iSpecified

. How-Humans-Leacrn
Various Categories Of
Content

Instructional Strategy'
Desigh

Feedback Resulting
frOm implementation

TOTAL

1

a

1

6

*Not inefirst seven fdctors

1

,

.Number of Behaviors by FatEoi
2 3 '4 5 6 7, *

3 1

'0 0 t,0

0, 1

4 0,

-0 2. '2
.kr..

7, 4J 8 6. 5 7' 18

2 1 0 3 0

'I' 1 0 2

4.b 0 1.

2 2 2 6 ,

1 9

5 .

TOTAL

4 1
11 ,

4

19

-45 0
,-

64

p

4

.

0

4

-24-,
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